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{5 4) [Title of the Invention] RADIOTELEPHONE SYSTEM 

[Claims] 

[Claim 1] A radiotelephone system characterized by 
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including radio mobile stations and base stations, wherein 

the radio mobile station comprises positional-information 

transmitting means for transmitting position information 

indicating that the radio mobile station is located in which 

one of plural base-station coverage areas when performing 

.; ,-. = ■(- -ir-m- and the base station comprises 
telephone communication, ana uie 

« -F^r- ^orina the position information when the 
storing means for storing me ^ 

other party of the telephone communication is a 

predetermined specific party, and position-identifying means 

for identifying. the position of the radio mobile station 

based on storage contents of the storing means and- in 

response to suspension in the telephone communication. 

[Claim 2] A radiotelephone system as defined in Claim 1, 

characterized in that the position-identifying means further 

comprises a database including names of buildings in each of 

the plural base-station coverage areas; retrieving means for 

performing retrieval of data from the database in response 

to an external command; and displaying means for displaying 

-j- „ a rpenit of the retrieval, the map 
a map according to a result oj. 

showing positions of the buildings. 

[Claim 3] A radiotelephone system as defined in one of 
Claims 1 or 2, characterized in that the positional- 
information transmitting means transmits position 
registration information that the radio mobile station 
notifies when moving from a resident base station zone to a 
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different base station zone is transmitted as additional 
data via a communication channel. 

[Claim 4] A radiotelephone system as defined in one of 
Claims 2 or 3, characterized in that the external command is 
input by an operator on the side of the specific party. 
[Claim 5] A radiotelephone system as defined in one of 
Claims 1 to. 4, characterized in that the specific party is 
the police. 

[Claim 6) A radiotelephone system as defined in one of 
Claims 1 to ., characterized in that the specific party is a 

f irehouse . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a radiotelephone system; particularly, to a 
radiotelephone system for identifying a base-station 
coverage area where, when emergency information is received 
from a mobile telephone, the information-source mobile 
telephone is located. 
[0002] 

[Description of the Related Art] In recent years, as 
communicating means, radiotelephone systems, such as so- 
called portable telephone system and PHS (personal handy- 
phone system), have rapidly become widespread. The 
radiotelephone systems are characterized by allowing mobile 
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communication to be performed. 

[0003] In the radiotelephone system, innumerable base 
stations are provided at predetermined spatial intervals. 
Each of the innumerable base stations covers communication 
.with mobile telephones in a predetermined area. Thereby, 
the radiotelephone system is realized. 
[0004] 

[Problems to be Solved by the Invention] In recent years, 
the number of dial-"110" calls to the police in the entirety 
of this nation- has been increasing. Particularly, the 
number of calls received from mobile telephones, such as 
portable telephones, has been increasing by more than two 
times compared to the comparable year-ago period. The 
number of mobile telephones currently used overall in this 
nation has exceeded twenty million, accounting for one 
fourth of the total number of telephones used in the whole 
nation; and dial-'M10" calls therefrom is also increasing. 
[0005] When a caller in an unfamiliar place makes a call to 
the police, the caller does not correctly grasp the current 
position of his or her own. Therefore, not in few cases, 
since it is difficult for the caller to explain the position, 
a called party is confused. In addition, since the mobile 
telephone is frequently used for mobile communication, when 
the mobile telephone enters an area where it is difficult to 
continue communication, there occur cases where the 
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communication is abruptly disconnected. In these cases, 
when the calling-side mobile telephone enters an area 
outside a service coverage area, it is impossible to call 
back. Therefore, when communication is discontinued with no 

information on the position of the caller, even roughly 

locating the caller is impossible. 

[0006] Japanese Unexamined Patent Application Publication 
No. 4-295995 discloses a scheme for identifying a position 
by linking a car navigation system and a telephone terminal. 
However, this scheme has a drawback in that it always 
requires a car navigation system. 

[0007] Japanese Unexamined Patent Application Publication 
No. 8-180286 discloses a scheme in which a portable terminal 
performs calculation to obtain the longitude, the latitude,- 
and the altitude, and transmits the resultant information. 
However, this scheme has a drawback in that a dedicated 
facility is necessary for performing the calculation to 
obtain the longitude, the latitude and . the altitude. In an 
emergency calling apparatus disclosed in Japanese Unexamined 
Patent Application Publication No. 8-50694, there is a 
problem in that a dedicated ' transmitting apparatus have to 
be used. 

[0008] Furthermore, Japanese Unexamined Patent Application 
Publication No. 9-54881 discloses a scheme using the GPS 
(global positioning system) . However, it has a drawback of 
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making a mobile telephone bigger. 

[0009] The present invention is made to solve the above- 
described problems, and an object thereof is to provide a 
radiotelephone system functioning such that even when a 
calling-side mobile apparatus does not grasp a current 
position of its own at the time of making an emergency call, 
a base-station coverage area wherein the calling-source 
mobile apparatus is located is identified, and the position 
of the caller can thereby be determined. 
[0010] 

[Means for Solving the Problems] A radiotelephone system of 
the present invention is characterized by including radio 
mobile stations and base stations, wherein the radio mobile 
station comprises positional-information transmitting means 
for transmitting position information indicating that the 
radio mobile station is located in which one of plural base- 
station coverage areas when performing telephone 
communication^-and the base station comprises storing means 
for storing the position information when the other party of 
the telephone communication is a predetermined specific 
party, and position-identifying means for identifying the 
position of the radio mobile station based on stored 
contents of the storing means and in response to suspension 
in the telephone communication. 

[0011] The invention is characterized in that the 



aforementioned position-identifying .eans further comprise, 
a database including names of buildings in each of the 
plural base-station coverage areas; retrieving means for 
performing retrieval of data from the database in response 
t o an external command; and displaying means for displaying 
a map based on the result of the retrieval, the map showing 
positions of the buildings. In addition, the invention is 
characterized in that the positional-information 
transmitting means transmits position registration 
information that the radio mobile station notifies when 

hflse station zone to a different base 
moving from a resident base statio 

i, f«n«itted as additional data via a 

station zone is transmitLeu 

communication channel. Furthermore, the invention is 
characterized in that the external command is input by an 
operator on the side of the specific party. The specific 
party is either the police or a firehouse. 

^Embodiments) Hereinbelow, an embodiment of the present 
invention will be described with reference to the drawings. 
[0013] FIG . 1 is a block diagram showing an embodiment of 
radiotelephone system according to the present invention, 
in the figure, the radiotelephone system of the present 
invention is configured including an exchange network M, 
control station apparatuses SI to S3, and radio base 
stations BS1 to BS4 . Exchanging processing is performed i 
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response to signals transited fro, a plurality of radio 
mobile stations such as those denoted by MSI to MS15; and in 
addition, exchanging processing is performed in response to 
signals transmitted to the radio mobile stations H31 to MS15. 
[0014] Each radio base stations BS1 to BS4 have different 

.„= ar «a In a state shown in the figure, 
communication coverage area. in 

the radio mobile stations MSI to MS 3 are located in the area 
covered by the radio base station BS1, the radio mobile 
stations MS 4 to MS7 are located in the area covered by the 
radio base station BS2; the radio mobile stations MS7 to 
„S10 are located in the area covered by the radio base 
station BS3 ; and the radio mobile stations MS10 to MS15 are 
located in the area covered by the radio base station BS4. 
10015] The radio base stations BS1 to BS4 are connected to 
the plurality of radio mobile stations MSI to MS15 by using 
radio link.. The control station apparatuses SI to S3 may 
be connected to the radio base stations BS1 to BS4 by using 
wire lines. 

w ~~ nptunrk M is configured including 
[0016] The exchange networx u ±*> v 

ia 1-0 lc for performing interstation 
interstation exchanges la to ic 101 p 

exchanging processing; exchanges Kl to K13 each connected to 
one of the interstation exchanges la to lc to perform 
intrastate exchanging processing; and an emergency call 
acceptor 2. The interstation exchanges la to lc may be 
connected to the control station apparatuses SI to S3 via a 
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plurality of wire lines. The exchange Kl connectable to the 
interstation exchange la via a wire line is connected to a 
emergency-call acceptor. 

[0017] Each of the control station apparatuses SI to S3 is 
configured including a number-collating section for 
identifying emergency call numbers ("110" for making calls 
to the police, and "119" for making calls to firehouses) ; 
and a transmission . control section that functions such that 
when a collated number is identified to be the emergency 
call number, it transmits position registration information 
as additional data, which a stationary mobile apparatus 
notifies via a communication channel when moving a resident 
base station zone. The position registration information is 
binary information used for identifying a position 
registration area wherein a mobile station is located and 
for identifying a carrier group. 

[0018] As shown in FIG. 2, the emergency call acceptor 2 
shown in FIG. 1 is configured including a memory section 21 
for storing the position registration information; a 
carrier-identifying section 22 for identifying which one of 
the carrier groups made a received call; a data section 23 
for storing map information corresponding to base-station 
coverage areas that are independently decided by each 
carrier group; a base-station identifying section 24 for 
identifying a base-station coverage area according to data 
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ored in the data section 23; a data-retrieving section 25 
for retrieving data of detailed positions by receiving 
inputs of neighboring building information managed with a 
database; and a displaying section 26 for displaying the 
results of the retrieval. Thus, the emergency call acceptor 
2 exists as a stationary telephone connected to the exchange 

Kl- 

[0019] in .the above-described configuration, when an 

-.1 -i = a rfial-"110" call or a dial-"H9" 

emergency call, that xs a aiai xiu 

call, is received, position registration information is 
stored in the memory section 21. According to the stored 
position registration information, the carrier-identifying 
section 22 outputs a data request 220 for carrier-by-carrier 
area data to the data section 23. 

[0020] in response to the data request 220 sent from the 
carrier-identifying section 22, the data section 23 outputs 
a data result 230 of network information. The data section 
23 is assumed to have carrier-by-carrier area data and base- 
station-by-base-station area data. 

[0021] The carrier-identifying section 22 analyzes the 
network information in the data result 230 to thereby 
identify a carrier, and outputs an analysis result 240 to 
the base-station identifying section 24. The base-station 
identifying section 24 outputs a data request 250 for the 
base-station-by-base-station area data to the data section 
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23. 

[0022] in response to the data request 250 sent from the 
base-station identifying section 24, -the data section 23 
outputs a data result 260 regarding a position number and a 
color code, which will be described below. 

[0023] The base-station identifying section 24 analyzes the 
data result. 260 to thereby identify a base-station coverage 
area, and outputs an analysis result 270 to the data- 
retrieving section.25. Based on the analysis result 270, 
the data-retrieving section 25 performs the processing of 
retrieving detailed information regarding the identified 
area information according to information (categories and 
the like) that has been input from an outside source. A 
result of the retrieval by the data-retrieving section 25 is 
transmitted to the display section 26, and is displayed 
thereby. 

[0024] in short, the system of the embodiment uses the 
position registration information in a control channel (CH) , 
,hich is updated when a mobile station moves from a current 
base-station coverage area where it is located at the moment 
to a different base-station " coverage area. Thereby, even 
when a calling-side mobile station does not grasp a current 
position of its own at the time of making an emergency call, 
only by identifying the base-station coverage area where the 
calling-side mobile station is located, the position of the 



wl 



caller can be identified according to a detailed map of the 



area 



[0025] in addition, even when communication is disabled in 
the state where no information regarding the current 
position of a calling-side mobile station is obtained, at 
least a corresponding base-station coverage area can be 
identified.. Therefore, in a narrow-zone-type system like 
PHS, since enough information for identifying location of 
calling can be obtained, the above mentioned problem under 
the conventional arts can be solved. 

[0 026] Now referring back to FIG. 1, the control station 
apparatuses SI to S3 are connected to a plurality of wired 
telephone networks, and communication channels extending 
from the wired telephone networks are connected to the radio 
mobile stations MSI to MSI 5 via the radio base stations BS1 
to BS4 by the control station apparatuses SI to S3. In 
addition, the control station apparatuses SI to S3 are 
capable of performing calling/call-reception control to 
connect, from the radio mobile stations MSI to MS15, 
communication channels that are positioned either in the 
wired telephone networks or 'other radio mobile stations. 
Furthermore, the control station apparatuses SI to S3 are 
capable of performing control for, for example, identifying 
which one of the radio mobile stations MSI to MS15 is 
located in which one of the radio base stations BS1 to BS4 . 
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[0 027] The control station apparatuses Si to S3 are assumed 
to include a number-collating section for collating a number 
notified through calling and the emergency call number 
("110" or "119"); and a transmission control section. The 
transmission control section functions such that, as a 
result of the collation, when the notified number is 
identified to be an emergency call number, it transmits 
position registration information (such as binary 
information used for identifying a position registration 
are a where a mobile station is located and for identifying a 
carrier group) - as additional data via a communication 
channel. 

[0 028] Each radio base station BS1 to BS4 has -corresponding 
b ase-station zone Zl to Z4. Each of the radio base stations 
BS1 to BS4 performs, to the radio mobile stations MSI to 
MS15 located in the service zone, a variety of control 
operations and communication of control signals and audio 
signals with. the control station apparatuses SI to S3. 
[0 029] When the radio mobile stations MSI to MS15 are 

« «f hasp-station zones of the radio base 
positioned m one of base statiu" 

' stations BS1 to BS4 , it can' communicate with the wired 
telephone networks or other radio mobile stations via the 
radio base stations BS1 to BS4 and the control station 
apparatuses SI to S3. 

[0030] in the case of emergency, upon receipt of a call 
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nvade by a mobile station to the dial "100" or "119", number- 
determining processing, which is an existing function of the 
control station, is used to determine the call to be an 
emergency call. When the call is determined to be an 
emergency call, information of the position of the calling- 
side mobile station, the information being retained in the 
control station, is added as data of a communication channel. 
Then, the information is transmitted to the emergency-call 
acceptor via the interstation exchange station and the 
exchange station. 

[0031] When the information signal is received in the 
emergency call acceptor 2, the additional data (position 
information) is stored in the memory section 21 to be 
prepared for abrupt communication suspension that can be 
caused. After the data is stored therein, position 
registration information added to the communication channel 
is expanded and analyzed. In this case, the area covered by 
one of the radio base stations BS1 to BS4 is different 
depending on the carrier group. Therefore, according to 
network information as shown in FIG. 3, determination is 
performed to identify a carrier group from which the call 
has been made. 

[0032] According to FIG. 3, the network information 
includes a nation number ©, a carrier group number ©, and 
an intragroup network number ®. 
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[0033] The nation number © refers to one-octet information 
for identifying a nation where the telephone is located, and 
is expressed by binary digits representing numerals 0 to 127. 
For example, Japan is represented by "0000001". 
[0034] The carrier group number © refers to two-octet 
information for identifying a carrier group with which a 
telephone. subscriber contracted. It is expressed by binary 
digits representing numerals 0 to 15. As practical examples 
of the numbers an N mobile communication network group is 
represented by "0010", an N mobile communication group is 
represented by "0101", an S group is represented by "0111", 
a T group is represented by "1000", a DH group is 
represented by "1001", a DT group is represented by "1010". 
[0035] The intragroup network number <3> refers to two-octet 
information for identifying a local network in a carrier 
group. It is expressed by binary digits representing 
numerals 0 to 15. A preparatory information area is 
provided adjacent to the nation number ©. 
[0036] Based on the carrier group identified by the 
determination made using the network information composed as 
described above, map information uniquely set in individual 
carrier groups is extracted. For example, as shown in FIG. 
4(a), consideration is given to a case where each of base- 
station coverage areas in a carrier group A has a circular 
shape, and each of base-station coverage areas in a carrier 
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group B has a rectangular shape. In these cases, when map 
information set in the carrier group B is selected, map 
information composed of a plurality of the rectangular base- 
station coverage areas as shown in (b) of the same figure is 
extracted. 

[0037] Subsequently, based on the extracted map information, 
using position numbers and color codes, determination is 
made to identify a . base-station coverage area where the 
calling-source mobile station is located. The "position 
information" refers to one-octet identification information 
that represents a position registration area where a mobile 
station is located. It is expressed by binary digits 
representing numerals 0 to 255. The "color code" refers to 
an interference protection code that is provided to a radio 
control channel and a communication channel in units of 
frequency repetitious use (cluster) and that is used to 
prevent malfunction that can occur at the time of overreach 
transmission performed in units other than those of the 
frequency repetitious use. 

[0038] When a BCCH (broadcast channel) wave can be received 
the radio mobile station is enabled to perform communication 
For example, when the radio mobile station moves from a 
base-station coverage area A and is disabled to perform 
communication, it tries to receive the BCCH in a base- 
station coverage area B. When the radio mobile station can 
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receive the BCCH wave in the base-station coverage area E. 
it transits a revest for registration to the effect that 
it currently is located in the base-station coverage area B. 
Wh en the control station or the base station accepts the 
request, it registers the current position, that is, the 
base-station coverage area B. and in response, it transits 
a request to the radio mobile station for registration of a 
number assigned to. the position. Upon receipt of the 
request, the radio mobile station stores the position number. 
Thus, although the base-station coverage area can be 
identified by only using the position number, the base- 
st ation coverage area can be identified more accurately by 
additionally using color codes. 

[0039, After the base-station coverage area is identified, 
m ap information corresponding to individual areas is 
selected and displayed. In this state, when the caller does 
. not yet grasp the current position, with the communication 
continued information regarding peripheral buildings are 
retrieved in that condition. * database is created to 
contain information of landmarks by categories, such as 
banks, hospitals, and companies, to allow retrieval of 
information regarding buildings specified by the caller 
through a key operation or the like for inputting retrieval 
conditions. The category data is structured to allow 
hierarchical retrieval, wherein, -hen a specific name rn a 
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specified category is selected, further accurate position 
can be specified. 

[0040] For example, as illustrated in FIG. 5, "Hospital" is 
selected from the options under "Category name" (step 51). 
Then, "Internal department" is selected from the options 
under "Hospital" (step 52). Finally, "Xx clinic" is 
selected from the options under "Names" (step 53) . Upon 
completion of the retrieval operations by selection, a 
detailed map of an area around the retrieved building is 
displayed on the displaying section. Thus, according to the 
above operations performed by an operator through key-input 
operations and the like, the position of the building 
specified by the caller can be identified. 

[0041] In addition to the above-described case where the 
operator performs key-input operations and the like 
according to conversational telephone communication to 
perform the database retrieval, a case is conceivable in 
which position identification is . started in response to 
suspension caused in telephone communication. In the latter 
case, no identification other than the area identification 
can be performed. However, in the former case, not only an 
area, but also a building and the like can be accurately 
identified. 

[0042] As described above, the system has functions working 
such that, when a call is received, and the call is 
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determined by the control station to be an emergency call, 
the information in the state where position registration 
information is added is transmitted to the exchange, and 
position information is stored in the memory section of the 
emergency-call acceptor. Accordingly, once telephone 
communication with an operator is enabled, even when the 
mobile station enters an area other than the coverage area 
during the telephone communication, and the telephone . 
communication is abruptly disabled thereby, position 
information remains. Therefore, although calling back 
cannot be performed, a required position can still be 
detected. 

[0043] in addition, according to the above-described system, 
using the information regarding a peripheral building or the 
like, information retrieval from the database is performed 
to thereby identify an accurate position. In this case, 
even when a. caller does not grasp an accurate position, the 
position can' be identified. Therefore, even when a caller 
in an unfamiliar site makes a call, and the caller does not 
correctly grasp the current position, the position can be 
securely identified. 

[0044] in connection with the description in the claims, 
the present invention can assume the following modes. 
[0045] (1) A radiotelephone system as defined in one of 
Claims 1 to 6, characterized in that the aforementioned 
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positional-information transmitting means transmits position 
registration information that the radio mobile station 
notifies when moving from a resident base station zone to a 
different base station zone is transmitted as additional 
data via a communication channel. 

[0046] (2) A radiotelephone system as defined in one of 
Claims 3 and 4, characterized in that the aforementioned 
external command is input by an operator on the side the 
aforementioned specific party. 
[0047] 

[Advantages] As described above, according to the present 
invention, position registration information in a control 
channel, which is updated when a radio mobile station moves 
in a base-station coverage area where it exists, is stored 
and used, thereby allowing a base-station coverage area 
wherein a calling-source mobile station exists to be 
identified even when the calling-source mobile station does 
not gras P/ the current position of its own. Thereby, an 
advantage can be obtained in that based on a detailed map of 
the area, the position of the caller can be determined. In 
addition, there is an advantage in that, even when 
communication is disabled in a state where no information 
regarding a current position of the calling-source mobile 
station is obtained, since the base-station coverage area is 
identified, information sufficient to identify a call site 



can be obtained in a narrow-zone-type system as a PHS. 
Furthermore, there is an advantage in that, since the radio 
mobile station in the system of the invention does not 
require the installation of the GPS or the like, the size of 
a mobile telephone is not increased. 
[Brief Description of the Drawings] 

[FIG. 1] FIG. 1 us a block diagram showing a configuration 
of a digital mobile communication system according to an 
embodiment of the present invention. 

[FIG. 2] FIG . 2 is a block diagram showing an inner 
configuration of an emergency call acceptor in FIG. 1. 
[FIG. 3] FIG. 3 shows configuration elements of network 
numbers. 

[FIG. 4] FIG. 4 shows a sectioned example of carrier-group- 
by-carrier-group base-station coverage areas. 
[FIG. 5] FIG. 5 shows example retrieval for a building. 
[Reference Numerals/Symbols] 
la to lc: interstation exchange 
2: emergency call acceptor 
21: memory section 
22: carrier-identifying section 
23: data section 

24: base-station identifying section 
25: data-retrieving section 
26: displaying section 
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BS1 to BS4: radio base station 

Kl to K13: exchange 

MSI to MS15: radio mobile station 

SI to S3: control station apparatus 

[Abstract] 

[Object] In the case where an emergency call is received 
from a mobile telephone, to enable the position of a caller 
to be detected in units of a base-station coverage area even 
when the caller does not correctly grasp a current position, 
or even when the caller enters an area where it is difficult 
to perform telephone communication, and the telephone 
communication is abruptly disabled during the communication. 

[Solving Means] In each of control station apparatuses Si 
to S3, after identification of an emergency call number, 
position registration information that a radio mobile 
station notifies when moving from a resident base station 
zone to a different base station zone is transmitted as 
additional data via a communication channel. In an 
emergency call acceptor 2, position information is stored in 
a memory section, identification is performed to know which 
carrier group made the call! In addition, map information 
corresponding to a base-station coverage area uniquely 
determined in units of the carrier group is stored, 
peripheral-building information managed in a database is 
input to thereby retrieve an accurate position, and the 
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retrieval result is displayed. 
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Translation of figure: 

Translation goes from top to down, left to right 
[FIG. 1] 

INTERSTAT ION EXCHANGE 
CONTROL STATION APPARATUS 
BASE STATION 

[FIG. 2] 
MEMORY SECTION 
DISPLAYING SECTION 

CARRIER- IDENTIFYING SECTION 
BASE-STATION IDENTIFYING SECTION 
DATA-RETRIEVING SECTION 

DATA SECTION / .- 

[FIG. 3] 

PREPARATORY AREA 
NATION NUMBER 
CARRIER GROUP NUMBER 
INTRAGROUP NETWORK NUMBER 
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© NATION NUMBER (OCTET 1): BINARY DIGITS IDENTIFYING 
NATIONS 



BIT 

OTHERS 

NATION 

JAPAN 

RESERVED 

© CARRIER GROUP NUMBER (OCTET 2) : BINARY DIGITS IDENTIFYING 
CARRIER GROUPS 

BIT 

OTHERS 

CARRIER GROUP 

N MOBILE COMMUNICATION NETWORK GROUP 

N MOBILE COMMUNICATION 

S GROUP 

T GROUP 

DH GROUP 

DT GROUP 

RESERVED 
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® INTRAGROUP NETWORK NUMBER (OCTET 2): BINARY DIGITS 
IDENTIFYING RURAL NETWORKS 



[FIG. 5] 

CATEGORY NAME 

STATION 

SCHOOL 

POST OFFICE 

DEPARTMENT STORE 

BANK 
PARK 
STORE 
HOSPITAL 

SELECT "HOSPITAL" FROM 



OPTIONS UNDER CATEGORY NAME 



HOSPITAL 
SURGICAL DEPT. ' 
DENTAL DEPT. 
EAR & NOSE DEPT. 
PEDIATRIC DEPT. 

INTERNAL NEUROLOGY DEPT. 

PLASTIC SURGERY DEPT. 

INTERNAL DEPT. 

DERMATOLOGICAL DEPT. 



INTERNAL DEPT." FROM OPTIONS UNDER 



NAME 

00 HOSPITAL 
AA HOSPITAL 
DOCTOR'S OFFICE 
XX CLINIC 



DETERMINE TO BE XX CLINIC 

DISPLAY RETRIEVED DETAILED 
BUILDING 



MAP OF PERIPHERAL AREA OF 



[FIG. 4] 

AREA 
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